We investigate the physical characteristics of the Broad Line Region (BLR) of NGC 5548 using the Boltzmann plot (BP) method, that we applied on the Balmer lines observed from 1996 to 2004. We find that variability earlier detected in the lines, is also present in the temperature parameter A, obtained from the BP method. Using the BP temperature parameter A to calculate temperature, we find that the average temperature for the considered period was T≈ 10000 K, and that varies from 5000 K (in 2002) to 15000 K (in 1998). This variation correlates with the AGN-component of the optical continuum flux (r = 0.85) and may indicate the existence of an accretion disc in the BLR of NGC 5548.
Introduction
The physics and kinematics in the Broad Line Region (BLR) of Active Galactic Nuclei (AGN) is more complicated than in its Narrow Line Region (NLR) or in gaseous nebulae (Osterbrock 1989; Krolik 1999; Sulentic et al. 2000 and references therein) . In contrast to the NLR where forbidden lines (e.g. [OIII] and [NII] lines) can be used as emitting plasma diagnostics, the physical conditions in the BLR cannot be obtained using simple relations between the line ratios. The pure recombination conditions cannot be applied in BLRs, e.g. the flux line ratios are different than expected in the case of recombination (e.g. in some AGN Lyα/Hβ ≈ 10, Osterbrock 1989) .
Several effects can result in such line flux ratios of hydrogen lines, particularly the collisional excitation and extinction effects. For over more than 30 years now, numerous papers have been dedicated to this problem, see e.g. Netzer (1975) , , , Kwan (1984 , Rees et al. (1989) , Ferland et al. (1992) , Shields & Ferland (1993) , Dumont et al. (1998) , etc. Dust is present in the host galaxy of an AGN (see e.g. Crenshaw et al. 2002 , Crenshaw et al. 2004 , Gabel et al. 2005 , etc.), but it seems that in some cases it cannot explain the measured line flux ratios. The classical studies point toward photoionization, as the main heating source of the BLR emitting gas, that may explain observed spectra of AGN (see e.g. Kwan & Krolik 1981 , Osterbrock 1989 , Baldwin et al. 1995 , Marziani et al. 1996 , Baldwin et al. 1996 , Ferland et al. 1998 , Krolik 1999 , Korista & Goad 2004 ). On the other hand, some authors e.g. Dumont et al. (1998) have given favor to a non radiatively heated region that contributes to the BLR line spectrum, which may be the case in the BLR of NGC 5548. Therefore, the photoionization, recombination and collisions could be considered as relevant processes that occur in BLRs. At larger ionization parameters, recombination is more important, but at higher temperatures or in the case of low ionization parameters the collisional excitation becomes important also (Osterbrock 1989) . These two effects, as well as radiative-transfer effects in Balmer lines, should be taken into account when explaining the ratios of Hydrogen lines. Moreover, the geometry and possible stratification in the BLR may affect the continuum and line spectra of AGN (Goad et al. 1993) .
Recently, Popović (2003 showed that in the BLR of some AGN, the Balmer line ratios follow the Boltzmann plot (BP), which indicates that the popula-[Vol. , tion of the levels with n ≥ 3 follow the Saha-Boltzmann equation. If the population of excited levels of the Balmer series can be described by Saha-Boltzmann equation, one can determine the temperature of the region where these lines are formed. This method, and also recently given method by Laor (2006) allow us to ascertain information about the physical (thermodynamical) properties of the BLR in a direct way by only measuring the broad line parameters (Ilić et al. 2007) .
In order to test BP method as a tool for the temperature diagnostic in the BLR, we investigate here the spectra of NGC 5548 observed from 1996 to 2004 (Shapovalova et al. 2004) . First, we found that BP method can be applied to the broad Balmer lines of NGC 5548, and after that we determined the temperature parameter A using the BP method.
NGC 5548 is one of the most intensively monitored Sy 1 galaxies (Shapovalova et al. 2004 and references therein) and the physics of its BLR have been studied by many authors (e.g. Krolik et al. 1991 , Shields & Ferland 1993 , O'Brien et al. 1994 , Dumont et al. 1998 , Vestergaard & Peterson 2005 , Korista & Goad 2000 , 2004 . In particular, Dumont et al. (1998) discussed the physical model of the NGC 5548 BLR, and found inconsistencies between the photoionization model and the measured line fluxes, line flux variations and the underlying continuum. The aim of this work is to investigate the variations of the physical properties of the NGC 5548 BLR using the BP method and Balmer lines, during a period of 8 years.
The BP method
For plasma of the length ℓ that emits along the line of sight, the flux (or the spectrally integrated emission-line intensity) F ul of the transition from upper to lower level (u → l) can be calculated as (see also Popović 2006b):
where λ is transition wavelength, g u statistical weight of the upper level, A ul transition probability, N u is the number density of emitters excited in upper level which effectively contribute to the line flux (which are not absorbed) and h and c are the well known constants (Planck and speed of light). In general, the N u can be inhomogeneous across the line of sight and also, the radiative self-absorption can be present. But, assuming that population in the observed region (in all layers) follows the Saha-Botzmann distribution one can write
where Z is the partition function, N 0 is the total number density of radiating species, E u is the energy of the upper level, T is temperature and k is the Boltzmann constant. In the case of optically thin plasma 1 with relatively 1 Note here that we cannot expect that plasma in the BLR is optical thin, further in the text we will consider possible distribution of emitters within the BLR, see Eq. (5) small changes in the density and temperature one can write (see, e.g., Griem 1997; Konjević 1999)
For one line series (as e.g. Balmer line series) if the population of the upper energy states (n ≥ 3) 2 adheres to a Saha-Boltzmann distribution than one can determine their temperature (T ), from a Boltzmann plot as log(F n ) = log
where F n is normalized flux, B and A are BP parameters. Parameter A, defined as A = log 10 (e)/kT (where e ≈ 2.718), is the temperature indicator out of which we can estimate the temperature of the region where these lines are formed.
On the other hand, one cannot expect the homogenous distribution of the physical parameters and density of emitters across the line of sight in an extensive BLR. But, if we still have that population follows the SahaBoltzmann equation, Eq. (1) can be written as:
and if we divide the BLR in small layers with the same physical conditions and emitter density, then we can write:
If we assume that the temperatures across the BLR vary as T (i) = T av ± ∆T i and emitter density as N 0 (i) = N av 0 ± ∆N 0 (i), the Eq. (6) can be written as:
where δT i = ∆T i /T av and δN 0 = ∆N 0 /N av 0 . If in a BLR the temperature and emitter density does not vary too much, i.e. ∆N 0 /N 0 << 1 and ∆T i /T av << 1, then the Eq. (7) becomes
meaning that the Eq. (4) can be used to determine T av in the BLR (see Popović 2006b). Radiative transfer issues (e.g. high optical depths of the Hydrogen lines) complicates the picture, but some additional tests are possible (see §5.2 and also Ilić 2007) . Furthermore, the "Case B" recombination line ratios can produce similar Boltzmann plots of the Balmer line series in some AGN whose BLR is close to "Case B" recombination (see Osterbrock 1989) . Due to the physical conditions (densities and temperatures) in such BLRs the constant A is too small (A < 0.2) and the Boltzmann plot cannot be applied for diagnostics of the temperature even if the 2 Note here that since the emission deexcitation goes as u → l it is not necessary that level l has a Saha-Boltzmann distribution.
BP can be properly applied (Popović 2003 , 2006ab, Ilić et al. 2006 .
We should emphasize that the BP method (Popović 2003 does not take into account any a priori physics in the BLR, besides that the Balmer lines are originating in the same emitting region. The method includes the intensities and transition parameters of five Balmer lines, not only the ratio of two or three lines, as usually considered. We would like to point out that the BP is not the Balmer decrement, i.e. the ratio of the Balmer lines. Also, with this method, we concentrate on the thermodynamical state of the BLR trying to see if the BP method works at all, without assumptions on any "macroscopic" model caused by the "microscopic" physics.
Observations and selection of the spectra
Optical spectra of NGC 5548 were taken with the 6 m and 1 m telescopes of SAO (Russia, 1996 (Russia, -2004 and at INAOE's 2.1 m telescope at the Guillermo Haro Observatory (GHO) at Cananea, Sonora, Mexico (1998 Mexico ( -2004 . They were obtained with a long slit spectrograph equipped with CCDs. The typical wavelength range covered was from 4000Å to 7500Å, the spectral resolution was 4.5-15Å, and the S/N ratio was >50 in the continuum near the Hα and Hβ. Spectrophotometric standard stars were observed every night. Details concerning the spectroscopic observations are given in Shapovalova et al. (2004) .
Note that the spectra of NGC 5548 were obtained under the AGN spectral monitoring program with the aim to study the variability of the broad Balmer emission lines Hα and Hβ. The errors of the continuum at 5100Å and line fluxes were about 3-5%. From the spectral database collected during the monitoring program of NGC 5548 (≈150 spectra) we selected only 24 spectra (Table 1) , which satisfy the following:
1. good photometric conditions; 2. S/N > 10 in the continuum near the Hǫ line; 3. spectrum covers the wavelength range from λ4000Å to λ7000Å; 4. the broad component of the Balmer lines from Hα to Hǫ are presented.
The basic data of these observations are presented in Table 1 .
The spectrophotometric data reduction was carried out either with the software developed at the SAO RAS by Vlasyuk (1993) and with IRAF for the spectra obtained in Mexico. The image reduction process included bias subtraction, flat-field corrections, cosmic ray removal, 2D wavelength linearization, sky spectrum subtraction, stacking of the spectra for every set-up, and flux calibration based on standard star observations. We also remove the continuum of the host galaxy.
The procedure of absolute calibration of the spectra is described in details in Shapovalova et al. (2004) and will not be repeated here. 
Measurements of the broad line flux
One can expect that the BP can be applied only in the case of the broad Balmer lines (Popović 2003) , and first step was to subtract the continuum and the narrow and satellite lines from the Balmer lines. To estimate the contribution of these lines we used a template of narrow and satellite lines (Figure 1 ) estimated from two independent measurements in the case of the minimum intensity of the broad Balmer lines. In this template the Fe II lines in the Hβ spectral region are included. The optical Fe II lines showed variability with smaller amplitude than that of the Hβ (around 50%-75% of Hβ, Vestegaard & Peterson 2005) . Testing the contribution of the Fe II residuals (after subtraction of the template), we concluded that it may contribute about 2-5% to the total measured line flux of the Hβ line.
Furthermore, we a priori take into account that the continuum subtraction contributes to the error-bars within 10% of the measured fluxes. In general, we can expect this value in weak Balmer lines (e.g. Hε), but in the case of the Hα and Hβ lines, it should be even smaller.
The fluxes of the Balmer lines were measured several times, but it is important that independent measurements were performed by two persons. Then, the error-bars were calculated as: is taken to be the error of the continuum and narrow line template subtraction. The flux ratios of the Balmer lines and the fluxes of the Hβ from different periods are given in Table 2 . The error-bars presented in the Table 2 were obtained as (see e.g. Agekyan 1972 , Bevington & Robinson 2003 :
where R i is the ratio of F i /F Hβ . In Figure 2 the error-bars (∆log 10 (F n )) have been calculated as:
One can conclude from Eq. (4) that the absolute scale is not important for the BP analysis, which uses the slope to determine the temperature coefficients (A), but one should re-scale fluxes of Balmer lines for the same factor as well as the ∆F i . The parameters A are obtained from the best fit of the measured values and we give asymptotic standard error ∆A (within 1σ) in Table 2 .
We should note here that we used only those observed spectra where the spectral region from Hε to Hα was covered, except for the two spectra (see Table 2 ) that covered only the interval from Hδ to Hα. We used the aforementioned spectra in order to have the data in years 2000 and 2001.
Reddening
The reddening effect can influence the Balmer line ratio (e.g. 2002; Popović 2003) and consequently the temperature parameter obtained by the BP. In the case of NGC 5548 the Galactic reddening is negligible E(B-V) = 0.020 mag (Burstein & Heiles 1982; Schlegel et al. 1998) , and here it is not considered. Concerning the intrinsic reddening, in first approximation we can adopt that it might be 30% - 40%, as it was given in Popović (2003) . But, since we are investigating the changes in the BP during an interval the intrinsic reddening can be neglected as it should not vary too much in a relatively short period of around 8 years.
Velocity Measurements
These measurements were performed in order to present A as a function of Full Width Half Maximum (FWHM) and Full Width Zero Intensity (FWZI). The graphs A vs. FWHM and FWZI are useful because of:
(i) the Balmer line ratios are velocity dependent in AGN (Stirpe 1990 (Stirpe ,1991 and this may be related to the physical conditions (temperature, density and kinematics) as well as to the radiative transfer effects;
(ii) illustration of the physical conditions in the BLR plasma. As it was pointed out by Popović (2003) if A < 0.3, the recombination "Case B" plus the intrinsic reddening may explain BP. The "Case B" recombination of Balmer lines can bring the log(F n ) vs E u as a linear decreasing function (see Table 4 .4 in Osterbrock 1989) .
In order to compare the temperature parameter A with the velocity of gas, very high data quality is required. The data quality is different for different spectra of NGC 5548. Consequently, for velocity measurements we used only the Hα and Hβ lines. We first normalized the broad profiles of these lines and converted the wavelength axis to the velocity scale X = (λ − λ 0 )/λ 0 (the same as was given in Popović 2003). We measured FWHM and FWZI of both lines, and we calculated the average values for each spectrum.
Results and discussion

BP of NGC 5548
The results of our investigations are presented in Figures 2-4 , and in Table 2 .
One can see in Figures 2 and 3 that BPs graphics indicate that the population of the excited levels from the Balmer series follows the Saha-Boltzmann distribution. We found that in all considered periods, the temperature parameter is A > 0.3. It means that the recombination "Case B" plus an intrinsic reddening cannot explain the line flux ratio of the Balmer lines. Also, we investigate the dependence of the temperature coefficient as a function of FWHM and FWZI ( Figure 3 ). As one can see from Figure 3 , there is no significant correlation between [Vol. , widths and A. That is expected since macroscopic bulk motions are mainly constrained by kinematics, probably an accretion disc as it was suggested by Shapovalova et al. (2004) . On the other hand, it may indicate that changes in the self-absorption in the Balmer lines has no significant variation during the period. The averaged value obtained from all periods (full triangle in Figure 3 ) is in good agreement with the trend of the AGN sample given in Popović (2003) . Such a trend (increasing A with FWHM and FWZI) may indicate that physical conditions are dependent on kinematical characteristics of the BLR. This may be connected with distances from the massive black hole, e.g. the broader Balmer lines indicate higher macroscopic bulk motions which can be expected in the regions closer to the massive black hole.
Also, we could estimate the temperature using Eq. (3) & (4) from:
In Figure 4 we plotted the temperature variation in the considered period: as one can see the averaged temperature is ≈10000 K, and is changing by around 50% in the considered period. The maximum value of the temperature was reached in 1998 and minimum in 2002. The obtained temperatures agree well with the ones expected in the BLR.
On the other hand, from the BP fits, we obtained the parameter B. As it can be seen from Eqs. (1)- (4) the parameter B depends on the number density of radiating species and the partition function (B = log(hcN 0 /Z)).
Both values are the same for the Balmer line series at one moment, but they are changing during the time, since we expect that the physical properties in the emitting BLR plasma of NGC 5548 are changing (seen as variability in the broad spectral lines). In principle the partition function depends on the temperature and the level configuration (in our case Z is given for n = 2). It is hard to find some real information about variation in the number density in the BLR plasma using the B parameter, but still one can have impression about magnitude of variations of these two quantities. Taking into account Eqs. (1) -(4) and also the fact that we normalized Balmer line fluxes to the Hβ flux, we can write log(N 0 /Z) ∼ B E l + log(F Hβ ) (h and c are constants, and B l is intercept corresponding to the energy of the lower level, since Z is given for n = 2, E l = 10.2 eV). Using this relation we found the difference between maximal and minimal value of log(N 0 /Z) to be ∆log(N 0 /Z) = log(N 0 /Z) max − log(N 0 /Z) min ∼ 0.9. This can be expected, e.g. if we roughly approximate that Z stay constant, then maximal variation of number density is ∼ 8 times, this is in an agreement with observed magnitude of variation in spectral lines of NGC 5548 (e.g. the flux of the Hβ was changing ∼ 5 times.)
Continuum vs. Temperature
Here we start from the fact that the response of the broad lines to continuum variations in NGC 5548 suggests that BLR is very close to the continuum source (Ferland et al. 1992) , or it may even indicate that a part of optical continuum is originating in the BLR as well. We assume that the continuum is originating in an accretion disc, e.g. Kong et al. (2004) explained the variation in the optical spectral index with the variation in accretion parameters of the inner part of the disc. On the other hand, the Balmer lines may also be emitted from outer part of the accretion disc (Shapovalova et al. 2004) , then the temperature variation measured from BP should be connected with the continuum variation. Therefore, we investigate the continuum intensity as a function of obtained temperatures. In an accretion disc, temperature depends on the radius (see e.g. Shakura & Sunyaev 1973) but if the continuum is emitted mostly from inner parts of the disc and Balmer lines mostly from outer parts, one can approximate that T c correlates with the BLR temperature, i.e. T c ∼ T BLR .
To find the correlation, we measured the flux in a window from 4240Å to 4260Å (rest-frame wavelengths) and calculated an average value for 4250Å as well as in the spectral range from 5090Å to 5110Å (rest wavelengths) with an average value at 5100Å.
In order to have only the AGN-component of the optical continuum, one should subtract the continuum of the host galaxy from the observed continuum of NGC 5548 nucleus. For this purpose, the contribution of the host galaxy at wavelengths 4250Å and 5100Å was obtained as following: a) according to the paper by Romanishin et al. (1995, Fig. 5 ) the host galaxy contribution in the AGN continuum of NGC 5548 at 5100Å in the aperture 5 ′′ × 7.5 ′′ is F (5100) = (2.9±0.54)·10 −15 erg · cm −2 · sec −1 ·Å −1 . Since our spectra were taken with the smaller aperture 2.5 ′′ ×6 ′′ , it is necessary to determine the correction for the aperture effect. We compared the continuum fluxes of NGC 5548 at 5100Å using spectra obtained in the same nights with our aperture 2.5 ′′ × 6 ′′ and with the aperture 5 ′′ × 7.5 ′′ of Peterson et al. (2002) . The spectral observations during 13 different nights were used. The average correction for aperture effect is ∆F = F ((5 ′′ × 7.5
The host galaxy contribution at 5100Å with aperture 2.5 ′′ × 6 ′′ is F(5100)gal = (2.55 ± 0.54) · 10
For the determination of the host galaxy contribution to the continuum flux of NGC 5548 at the wavelength 4250Å the spectrum of the normal E galaxy NGC 4339 was used. The spectral observations of NGC 4339 were taken with the 2.1 m telescope with the same aperture 2.5 ′′ × 6 ′′ and with the same spectral resolution (≈ 8Å) as the spectrum of NGC 5548 in the minimum activity state. After that we compared the spectra of NGC 4339 with the spectrum NGC 5548 in the minimum state (June 4, 2002) . Such a comparison is justified because the central colors of the host galaxy NGC 5548 (B-V≈0.9; V-I≈1.2), are similar to the colors of an elliptical galaxy . We varied the contribution from NGC 4339 at 5100Å from 50% to 100% of that in the observed spectrum of the NGC 5548 and found, using a good substraction of the absorption lines, that in the minimum activity of NGC 5548 the host galaxy contributes around 70% to the total continuum flux at 5100Å (see Figure 5) . From Shapovalova et al. (2004) the observed flux at 5100Å in NGC 5548 for the minimum spectrum in aperture 2.5 ′′ × 6 ′′ is F(5100)≈ 3.7 · 10 −15 erg · cm −2 · sec −1 ·Å −1 ; and then the host galaxy of NGC 5548 flux is F(5100)≈ (3.7 · 0.7) · 10 −15 = 2.5 · 10 −15 erg · cm −2 · sec −1 ·Å −1 , that coincides with the value obtained by us, using the data from Romanishin et al. (1995) .
We found that for NGC 4339 the fluxes ratio at 5100Å and 4250Å is F(5100)/F(4250)=1.45. Supposing that the continuum of the host galaxy NGC 5548 is similar to that in NGC 4339 we found that the flux of host galaxy NGC 5548 at λ4250Å is F(4250)=F(5100)/1.45 = (1.76 ± 0.54) · 10 −15 erg · cm −2 · sec −1 ·Å −1 ; Then we obtained the AGN-component continuum flux of the NGC 5548 at λ4250Å and 5100Å by substraction of the continuum flux of the host galaxy. The measured fluxes only of the AGN-component are given in Table 1 .
Note here that Peterson et al. (1995) showed that in the case of NGC 5548 the NLR has the same surfacebrightness distribution as the PSF (i.e the NLR is pointlike source ∼2"), and that the point-source correction factor is always equal to one. Consequently, the broadline/narrow-line flux ratio should be independent of the aperture and the seeing, at last for (slit)≥ 2", that is the case in our sample of observations.
The total continuum flux (F t (λ)) emitted at λ can be represented as a sum of the BLR (F BLR ), central source (F c (λ)) and stellar continuum (F s (λ)). As we noted above, the stellar continuum is subtracted and then:
Assuming that the optical continuum is originating far enough from the centre of an accretion disc, one can use the next relation for the central source of continuum (see Peterson 2004, Eq. 4 .6 and corresponding discussion)
If we neglect the contribution of the BLR continuum, the continuum flux ratio measured at λ 1 and λ 2 is
There is no evidence that the continuum temperature is proportional to the BLR temperature, but one can assume that they are in correlation i.e. that T c ∼ T BLR , therefore we will present the continuum intensity vs. the BLR temperatures.
In Figure 6 , we present the AGN-component continuum flux variation as a function of the measured temperatures (at λ4250Å in Figure 6a and at 5100Å in Figure 6b ) and the flux ratio variation (Figure 6c ). As one can see from Figure 6a ,b, the AGN-component continuum tends to be a linear function of the temperature. We found a high level of correlation between the continuum and temperature variability (r = 0.85). Also, we fitted the measured data with the continuum function as given by Eq. (14) and presented it with dashed line in Figure 6a ,b, finding that Eq. (14) fits well the observed data.
Furthermore, as one can see from Figure 6c the AGNcomponent continuum intensity ratio at 4250 and 5100 A follows the expected function given by Eq. (15), i.e. remains constant as a function of the temperature. This also indicates the disc emission. But, here we should note that the temperature measured from the BLR fits very well the physical changes in the continuum.
This can be expected because of the following reason: whether illuminated by a variable hard X-ray source at the centre, or by some other mechanisms, the optical/UV continuum varies with the ionizing spectrum. Then, one can observe the continuum becoming "bluer" as it becomes brighter. This is consistent with an increase in the temperature of the thermal accretion disc as the central source (X-rays and the ionizing continuum emitting inner disc) brightens. The obtained high level of correlation between the AGN-component continuum and temperature, as well as of the ratio of the AGN-component continuum at different wavelengths and temperatures, support a dominant emission by an accretion disc in the BLR. As it was noted by Ulrich (2000) for the case of NGC 4151 the high correlation between X-ray emission (originated in an accretion disc) and temperature of BLR is expected. Here, we showed for the first time that this correlation exist in the optical part of the continuum.
On the other hand, the correlation obtained from our measurements may also be explained by the following: the emitting gas in the BLR becomes hotter when the central source brightness and the flux of incident photons increases. At the same time the sizes of the Stromgren zones increase in depth, increasing the optical depths in the Balmer lines. Their emitting efficiencies thus diminish with increasing incident flux, but the effect on Hα is greater than that on Hβ, which is greater than the effect on Hγ (because Hα optical depth remains greater than Hβ, etc., e.g. . In this case one can expect that the ratio of Balmer lines fluxes is a function of the continuum ratio measured in the blue and red part of the spectrum. To check it we presented the flux ratios of the continuum measured at 4250Å and 5100Å as a function of Hα/Hβ, Hα/Hγ and Hα/Hδ flux ratios in Figure 7 . As one can see from Figure 7 , a slight tendency exists for the line ratios F(Hα)/F(Hi) to be smaller when the continuum is bluer, but it is a very tiny effect. It indicates that we have the real correlation between the temperature and AGN-component continuum flux, that is presented in Figure 6 .
Conclusions
By applying the BP method, as it was proposed by Popović (2003 , to the broad Balmer lines of NGC 5548 observed from 1996 to 2004, we found that: (i) it seems that the collisional processes play a significant role and that the distribution of the excited level population (n > 2) follows the Saha-Boltzman equation, and this should be taken into account when modeling the BLR of NGC 5548;
(ii) the BLR temperature was changed from 5000 K (in 2002) to 15000 K (in 1998). The average temperature is 10000 K, which is a value expected for the BLR. The maximum of the reached temperature corresponds to the period where the Balmer lines were the most intensive;
(iii) we found a correlation (r = 0.85) between the variation of optical AGN-component continuum and temperature; this is the first time that this correlation is confirmed, and it indicates the presence of an accretion disc in the BLR of NGC 5548 as it was earlier suggested by Shapovalova et al. (2004) .
